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Description 

The present invention relates to an image process- 
ing apparatus and method for converting image data to 
be outputted to a recording device such as a laser-beam s 
printer, and more particularly, to an image processing 
apparatus and method for converting the dot density of 
input image data when the dot density of the input image 
data is different from the recording dot density of a print- 
er engine. 10 

In recent years, a laser-beam printer is widely used 
as output device of a computer. Especially, a lower-den- 
sity (e.g., 300 dpi) laser-beam printer is rapidly becom- 
ing popular with the merits such as compact size and 
low cost. is 

As shown in Fig. 1 , a laser-beam printer for 300 dpi 
(dot per inch) recording density consists of a printer en- 
gine 51 and a printer controller 52. The printer controller 
52, connected to the printer engine 51 , receives a code 
data from a host computer 54, makes page information 20 
consisting of dot data in accordance with the code data 
and sends the dot data to the printer engine 51 in se- 
quence. The printer engine 51 forms an electrostatic la- 
tent image on an electrostatic drum in accordance with 
the dot data. The latent image is transferred to a record- 25 
ing paper. 

The host computer 54 loads an application program 
from a floppy disk 55 having the application program, 
The application program is then started, the host com- 
puter acts as, e.g., a word processor. 30 

Since various application programs are nowadays 
produced, a user is able to make a lot of data and pre- 
serve them using these application programs. 

On the other hand, a printer engine has been im- 
proved for the purpose of higher printing quality. Printer 35 
engines adapted to a recording density of 600 dpi or 
more than 600 dpi have been provided. A printer con- 
troller connected to such high-density printer engine has 
a data memory having a capacity corresponding to its 
recording density (for example, a printer connected to a *o 
printer engine for 600 dpi recording density has a mem- 
ory capacity four times as large as 300 dpi). 

Since most application programs are produced for 
printers having a lower recording density, they can not 
be used for printers with a higher recording density. *s 

For example, Figs. 2 and 3 respectively show the 
dot pattern of letters "G" and *f for 300 dpi recording 
density . If these letters are recorded in 600 dpi record- 
ing density, the size of these letters is halved in both 
length and in width. so 

By adopting a known data i nterpolation method to 
the above case, the pattern data for 300 dpi can be con- 
verted to a dot pattern for 600 dpi, where the length and 
width of the pattern data for 300 dpi are simply doubled 
and applied as a pattern data for 600 dpi structure. This ss 
method avoids diminishing the size of letters (Figs. 4 
and 5). However, after the pattern conversion, the jag- 
ged edges of the outline portion of the letters remains 



the same as the jagged edges in Figs. 2 and 3. This 
means that it is impossible to take advantage of the high 
quality 600 dpi printer engine. 

Another data interpolation method is known as the 
smoothing technique, where the jagged edges of image 
data are aetected and smoothed. This technique can im- . 
prove the quality of the image data of characters and 
figures having at least two continuous dots. However, 
the technique can not obtain the same effect when re- 
cording picture images processed by the dither method, 
error diffusion method and the like. 

Generally, in an image data processed in a half-tone 
processing method such as the Dither method and the 
error diffusion method, in light portions, a black dot 
whose size is smaller than one dot (300 dpi for 300 dpi 
printer engine) can not be printed, and a white dot small- 
er than one dot can not be printed in dark portions. Con- 
sequently, the printed image quality of the light portions 
and the dark portions is lower than that of. the neutral 
density portions. 

Fig. 6 shows an example of a fattening type gray 
scale pattern. Fig. 7 shows an example of a light portion 
of a half-tone image printed using the gray scale pattern, 
and Fig. 8, an example of a dark portion of a halftone 
image printed using the same. In these examples, iso- 
lated dots are expressed as scattered specks, and even 
if those dots are printed in higher recording density, the 
size of the smallest speck is the same as the size of a 
dot in 300 dpt. Therefore, this method can not improve 
the quality of printed half-tone images. 

EP-A-0356224 describes an image processing ap- 
paratus wherein smoothing means are provided to 
smooth jagged edge portions by interpolating pixel data 
when first image data is converted into second image 
data of higher resolution or recording density than the 
first image data. 

According to one aspect of the present invention, 
there is provided an image processing apparatus in ac- 
cordance with claim 1 . 

The present invention also provides an image 
processing method in accordance with claim 11. 

An embodiment of the present invention provides 
an image processing apparatus and method capable of 
the high-quality recording of picture images expressed 
by half-tone processing method, as well as smoothed 
images of characters and figures, when image data for 
lower recording density is converted for higher recording 
density. More particularly, an embodiment of the present 
invention improves the gradation of image data by de- 
tecting a predetermined pattern scattered in a pattern 
data of lower recording density (e.g. 300 dpi) and diffus- 
ing them in the dot pattern of higher recording density 
(e.g. 600 dpi). 

Other advantages besides those discussed above 
shall be apparent to those skilled in the art from the de- 
scription of a preferred embodiment of the invention 
which follows. In the description, reference is made to 
the accompanying drawings, which form a part thereof, 
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and which illustrate an example of the invention. Such 
example, however, is not exhaustive of the various em- 
bodiments of the invention, and therefore reference is 
made to the claims which follow the description for de- 
termining the scope of the invention. 

Fig. 1 is a block diagram showing a conventional 
image recording system; 

Fig. 2 is a diagram showing a conventional dot pat- 
tern of a letter "G" for recording density of 300 dpi; 
Fig. 3 is a diagram showing a conventional dot pat- 
tern of a letter V for recording density of 300 dpi; 
Fig. 4 is a diagram showing a dot pattern of the letter 
•G" in Fig. 2 for recording density of 600 dpi con- 
verted with a conventional data interpolation meth- 
od; 

Fig. 5 is a diagram showing a dot pattern of the letter 
t" in Fig. 3 for recording density of 600 dpi convert- 
ed with a conventional data interpolation method; 
Fig. 6 is a diagram showing an example of a con- 
ventional fattening type gray scale pattern; 
Fig. 7 is a diagram showing a printed example of a 
light portion of a half-tone image processed in a 
conventional data interpolation method using the 
fattening type gray scale pattern in Fig. 6; 
Fig. 8 is a diagram showing a printed example of a 
dark portion of a half-tone image processed in a 
conventional data interpolation method using the 
fattening type gray scale pattern in Fig. 6; 
Fig. 9 is a block diagram showing the construction 
of a data conversion circuit in an image recording 
apparatus according to the first embodiment of the 
present invention; 

Fig. 1 0 is a timing chart for describing the operations 
of signals in the data conversion circuit shown in 
Fig. 9; 

Fig. 1 1 is a block diagram showing the construction 
of a decision circuit of the first embodiment; 
Fig. 12A is a diagram showing the relation between 
an object pixel and peripheral pixels in a case of 
interpolation in a main scanning direction; 
Fig. 12B shows a logical expression which deter- 
mines a value of an object pixel, when SEL (logical 
selection signal) = 0 in the case of interpolation in 
the main scanning direction; 
Fig. 12C shows a logical expression which deter- 
mines a value of an object pixel, when SEL = 1 holds 
in a case of the main scanning direction; 
Fig. 1 3A is a diagram showing the relation between 
an object pixel and peripheral pixels in a case of 
interpolation in a sub scanning direction; 
Fig. 13B shows logical expression which deter- 
mines a value of an object pixel in a case of the in- 
terpolation in the sub scanning direction; 
Fig. 14A is a diagram showing an example of the 
state where a jagged edge portion is detected in 
smoothing processing; 

Fig. 14B shows a logical expression which deter- 



mines a value of an object pixel corresponding to 
the interpolation in Fig. 14A; 
Fig. 1 5 A is a diagram showing an example of the 
state where a jagged edge portion is detected in 

5 smoothing processing; 

Fig. 15B shows a logical expression which deter- 
mines a value of an object pixel corresponding to 
the interpolation in Fig. 15A; 
Fig. 16A is a diagram showing an example of the 

10 state where a jagged edge portion is detected in 
smoothing processing; 

Fig. 16B shows a logical expression which deter- 
mines a value of an object pixel corresponding to 
the interpolation in Fig. 16A; 

is Fig. 17A and 17B are diagrams showing an exam- 
ple of the smoothing result; 
Fig. 18A is a diagram showing an example of the 
state where a jagged edge portion is detected in 
smoothing processing; 

20 Fig. 18B shows a logical expression which deter- 
mines a value of an object pixel corresponding to 
the interpolation in Fig. 18A; 
Fig. 1 9A is a diagram showing an example of the 
state where a jagged edge portion is detected in 

25 smoothing processing; 

Fig. 19B shows logical expression which deter- 
mines a value of an object pixel corresponding to 
the interpolation in Fig. 1 9A; 
Fig. 20 A is a diagram showing an example of the 

30 state where a jagged edge portion is detected in 
smoothing processing; 

Fig. 20B shows a logical expression which deter- 
mines a value of an object pixel corresponding to 
the interpolation in Fig. 20A; 
35 Fig. 21 A is a diagram showing an example of the 
state where a jagged edge portion is detected in 
smoothing processing; 

Fig. 21 B shows logical expression which deter- 
mines a value of an object pixel corresponding to 
40 the interpolation in Fig. 21 A; 

Fig. 22A and 22B are diagrams showing an exam- 
ple of the smoothing result; 

Fig. 23 is a diagram showing an example where the 
dot pattern for recording density o 300 dpi in Fig. 2 

45 js interpolated and converted for recording density 
of 600 dpi in the present invention; 
Fig. 24 is a diagram showing an example where the 
dot pattern for recording density of 300 dpi in Fig. 3 
is interpolated for recording density of 600 dpi in the 

so present invention; 

Fig. 25 is a diagram describing an arrangement of 
dots according to the first embodiment; 
Figs. 26 to 29 show logical operations according to 
the second embodiment; 

55 Fig. 30 is a block diagram showing the construction 
of an image recording apparatus according to the 
third embodiment of the present invention; 
Fig. 31 is a block diagram showing in detail the con- 
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struction of a decision circuit in Fig. 30; 

Fig. 32 is a diagram showing the relation between 

an object pixel and peripheral pixels in a case of 

interpolation in the main scanning direction; 

Figs. 33 to 38 show logical operations according to 

the third embodiment; and 

Fig. 39 is a diagram showing an arrangement of 
dots according to the third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
be described in detail with reference to the accompany- 
ing drawings. 

[First Embodiment] 

In the first embodiment, described is an image re- 
cording apparatus having a data conversion, circuit 
shown in Fig. 9 for dot conversion inserted between the 
printer controller 52 and the printer engine 51 (Fig. 1). 
Since the data conversion circuit is illustrated as a part 
of the printer engine 51 in this embodiment, it can be 
also a part of the printer controller 52. In this embodi- 
ment, the printer controller 52 sends an image signal for 
the recording density of 300 dpi, while the recording 
density of the printer engine 51 is 600 dpi; The data con- 
version circuit converts the resolution of the image sig- 
nal so as to match the recording density of the printer 
engine 51 . The printer engine 51 includes a laser driver 
which modulates a laser beam in accordance with the 
image signal (dot information), a scanner for scanning 
the beam and an electrostatic drum, as known to those 
skilled in the art. 

The printer controller 52 sends an image signal 
VDO for the recording density of 300 dpi and an image 
clock VCLK to the data conversion circuit in response 
to a horizontal synchronous signal HSYNC supplied 
from a horizontal synchronous signal generator 4 in the 
data conversion circuit. The horizontal synchronous sig- 
nal generator 4 sends the horizontal synchronous signal 
in accordance with a well-known BD (beam detection) 
signal output by the printer engine 51 as a synchronous 
signal in a main scanning direction. 

The printer engine 51 receives a laser driving signal 
LD for recording density of 600 dpi from the data con- 
version circuit, the LD signal is made from the image 
signal VDO for recording density of 300 dpi and the im- 
age clock VCLK, and the printer engine 51 records an 
image in recording density of 600 dpi. 

Fig. 9 is a block diagram which shows the construc- 
tion of the data conversion circuit according to the first 
embodiment of the present invention. In Fig. 9, a fre- 
quency doubter 1 doubles the frequency of the image 
clock VCLK and obtains a clock VCLK 1 having the dou- 
bled frequency as that of VCLK. An oscillator 5 gener- 
ates a clock LCLK whose frequency is quadruple of that 



of the image clock VCLK. A demultiplexer 2 selects one 
of line memories 6 to 10 and supplies the image signal 
VDO to the selected line memory. The horizontal syn- 
chronous signal generator 4 counts the BD signals and 

5 outputs one horizontal synchronous signal per two BD 
signals. A device controller 3 controls the line memories 
6 to 10 per line in accordance with the BD signal. More 
specifically, the device controller 3 directs one of the line 
memories to write the image signal VDO in synchroniz- 

10 ing with the clock VCLK', while the device controller 3 
directs the other four line memories to read out the im- 
age signal synchronically with the clock LCLK. During 
the writing operation to one of the line memories, the 
reading out operation from the other four line memories 

'5 is performed twice . The device controller 3 alternatively 
carries out the writing and reading out operations as fol- 
lows. When the writing operation is performed to the line 
memory 6. the reading out operation is performed to the 
line memories 7 to 1 0. At the next timing, the writing op- 

20 eration is performed to the line memory 7 and the read- 
ing out operation is performed to the line memories 8. 
9, 10 and 6. 

At the next timing, the image signal VDO is written 
into the line memory 8, while the contents of the line 

25 memories 9, 10, 6 and 7 are read out. 

Each of the line memories 6 to 10 has a capacity 
for image data corresponding to recording density of 
600 dpi in a main scanning direction, twice as large as 
that for image data of 300 dpi in the main scanning di- 

30 rection. As the writing operation into each line memory 
is synchronized with the clock VCLK' having the doubled 
frequency of the image clock VCLK, dot information of 
300 dpi is doubled in the main scanning direction and 
written into these line memories. The dot information of 

3$ 300 dpi can be stored in the line memories as dot infor- 
mation of 600 dpi. 

Each of signals D1 to D5 is a read out signal from 
each of the line memories 6 to 1 0 respectively. A selec- 
tor 1 3 selects four signals of the read out signals D1 to 

40 D5 which are read from line memories under reading 
operation, and divides them into predetermined outputs 
DS1 toDS4. A four bit demultiplexer 14 alternatively out- 
puts the output signals DS1 to DS4 from the selector 13 
to a decision circuits 15 or 16 (DCT 15 or 16) at every 

45 BD signal, the decision circuits 15 and 16 compare the 
input image data for four lines (DS1 to DS4) and output 
signals Q1 or Q2 based on the comparison result. A line 
memory 11 stores the signal Q1 and a line memory 12 
stores the signal Q2. The memory capacity of the line 

so memories 1 1 and 1 2 is the same as that of the line mem- 
ories 6 to 10. The clock LCLK is used in the writing and 
reading out operations of the line memories 11 and 12. 
A selector 1 7 selects an output signal D6 read out of the 
line memory 11 or an output signal D7 read out of the 

55 line memory 1 2, and outputs the selected signal as the 
laser driving signal LD. 

The device controller 3 also controls the writing and 
reading out operations at the line memories 11 and 12, 
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the selecting operation to the demultiplexers 2 and 14, 
and the selectors 13 and 17. The decision circuits 15 
and 16 receives a logical selection signal SEL. The log- 
ical selection signal can be utilized, for example, in the 
structure where the host computer 54 sets the SEL sig- 
nal in accordance with the type of image data to change 
over logics for data interpolation. 

The operations in the structure in Fig. 9 will be de- 
scribed with reference to the timing chart shown in Fig. 
10. 

As described above, when the demultiplexer 2 se- 
lects the line memory 6, the writing operation is per- 
formed at the line memory 6. While an image signal VDO 
for one line is written into the line memory 6 in synchro- 
nizing with the clock VCLK\ the image signals for each 
one line stored in the line memories 7 to 10 are read out 
twice, synchronically with the clock LCLK. In this case, 
each of the output signals DS1 to DS4 is D5, D4, D3 
and D2 in turn. The first output signals DS1 to DS4 from 
the selector 13 are input into the decision circuit 15 via 
the demultiplexer 1 4, and the data Q1 is written into the 
line memory 11 after a predetermined processing time. 
The writing and reading out operations to the line mem- 
ories 11 and 12 are performed alternately. When the 
writing operation is carried out to the line memory 11. 
the reading out operation is performed at the line mem- 
ory 12. The selector 17 outputs the data D7 read out of 
the line memory 12 as the laser driving signal LD. 

On the other hand, when the second reading out 
operation is performed to the line memories 7 to 10, the 
data DS1 to DS4 are input into the decision circuit 16 
via the demultiplexer 14, and after a predetermined 
processing time, the data Q2 is written into the line mem- 
ory 12. The selector 17 outputs the data D6 read out of 
the line memory 11 as the laser driving signal LD. 

Fig. 1 1 is a block diagram showing the structure of 
the decision circuit 15 (16) in the first embodiment. In 
Fig. 11 , seven bit shift registers 18 to 21 receive the input 
signals DS1 to DS4. A logical circuit 22 (23) receives 
the data output from the shift registers 1 8 to 21 and car- 
ries out a logical operation. More specifically, the logical 
circuit 22 (23) receives each output from the shift regis- 
ters 18 to 21 , and after a predetermined processing, out- 
puts as the output signal Q1 (Q2). The processings at 
the decision circuits 1 5 and 16 are different and are de- 
scribed below. 

Figs. 1 2A to 1 2 C and Figs. 1 3A and 1 3B show the 
logical operations at the logical circuit 22 (23) according 
to the first embodiment. 

As shown in Figs. 12B and 12C, when the SEL sig- 
nal input into the logical circuit 22 (23) is n 0*, <logical 
expression 1 > (Fig. 1 2B) is selected for the decision cir- 
cuit 15, and when the SEL signal is "1 <logtcal expres- 
sion 2> (Fig. 1 2C) is selected for the decision circuit 1 5. 

In this embodiment, the logical expressions for the 
logical circuit 23 in the decision circuit 16 are given in 
Fig. 1 3B. The logical expression in Fig. 1 3B has no re- 
lation with the SEL signal. 



In the decision circuit 15, when SEL = 0 holds, a 
jagged edge portion of the image data is detected and 
an interpolation data to smooth the jagged edge portion 
is generated. The interpolation operation in the case 

s where SEL = 0 holds will be described below. 

Fig. 12A illustrates the positional relation between 
an object pixel and peripheral pixels. The reference nu- 
merals of each pixel (1A, 1B t ...4G) correspond to those 
in the <logical expression 1> in Fig. 12B. Figs. 12Aand 

10 1 2B are correlated as the reference pixels and the cor- 
responding logical expression in the interpolation of the 
data of an object pixel. Each of the pixels has a value of 
"1 " or "0*. The pixel with a value *1 " is a black pixel, and 
the pixel with a value "0" is a white pixel. In Figs. 13A 

15 and 13B indicate the same correlation as in Figs. 12A 
and 12B. 

In the decision circuit 1 6, an output signal Q is set 
in accordance with the logical expression in Fig. 13B 
and an interpolation data in the sub scanning direction 
£0 is generated, which means the pixel between the lines 
(the pixel corresponds to the position between 2D and 
3D) of an image data for recording density of 300 dpi is 
interpolated. 

In the decision circuit 15, the data of 3D is newly set 

25 in accordance with the <logical expression 1> in Fig. 
1 2B and thus an interpolation data in the main scanning 
direction is generated. 

The logic for the interpolation of jagged edge por- 
tions in a sideward direction will be described below. 

30 in Fig. 14A, if 2G and 3B to 3F are recording infor- 
mation indicating black pixels ("1 ") and 2A indicates a 
white pixel ("0"), the image data is determined as a pat- 
tern with a jagged edge portion and an object pixel Q is 
decided to be black for the smoothing of the jagged 

35 edge. The logical expression corresponding to this 
processing is given in Fig. 14B. 

Similarly, in Figs. 15A and 16A, a jagged edge por- 
tion is detected and the object pixel Q is determined to 
be black. The corresponding logical expressions are 

40 given in Figs, 15B and 16B. The jagged edge portion in 
an image for recording density of 300 dpi as shown in 
Fig. 17A can be smoothed as shown in Fig. 17B, with 
the combination of the above logical expressions. 

Regarding jagged edge portions symmetric along 

45 with the main scanning direction and the sub scanning 
direction, the logical expressions for the interpolation of 
the jagged edge portions in the sideward direction can 
be obtained by combining the similar logical expres- 
sions. 

50 Next, the logic for the interpolation of jagged edge 
potions in the vertical direction (the sub scanning direc- 
tion) will be described below. 

In Fig 18A, if 4C and 1E to 3E are recording infor- 
mation indicating black pixels ("1 ") and 1 C is a white pix- 

55 el ("0"), it is determined that there is a jagged edge por- 
tion in the image and the object pixel 3D is determined 
to be black for the interpolation of the jagged edge. The 
corresponding logical expression is given in Fig. 18B. In 
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Figs. 19A and 20A, data interpolation is carried out in 
the similar manner, and the corresponding logical ex- 
pressions are given in Figs. 19B and 20 B. Regarding 
jagged edge portions symmetric along with the main 
scanning direction and the sub scanning direction, in- 
terpolation of the jagged edge portions in the vertical 
direction can be performed by combination of the similar 
logical expressions. 

Next, the interpolation in the main scanning direc- 
tion will be described. In Fig. 21 A, the line including a 
pixel 3D is to be interpolated. When a jagged edge por- 
tion in the vertical direction is detected, the object pixel 
is determined to be black ("1 "). As shown in Fig. 21 A, if 
4C, 2E and 3E are indicating black pixels ("1") and 2C 
is a white pixel ("0"), it is determined that there is a jag- 
ged edge portion in the vertical direction, and the object 
pixel data 3D is determined to be black ("1"). The cor- 
responding logical expression is given in Fig 21 B. These 
logics can be applied to jagged edge portions symmetric 
along with the main scanning direction and the sub 
scanning direction. Note that in case the 30 data is ini- 
tially depicted to be 'black", it can be kept ■black*. 

Thus jagged edge portions of a image in the dot pat- 
tern for recording density of 300 dpi as shown in Fig. 
22A can be smoothed as in Fig. 22B by the combination 
of the aforementioned logics. 

The <logical expression 1> in Fig. 12B and the log- 
ical expression in Fig. 1 3B include all the above logics. 
As shown in Figs. 23 and 24, the jagged edge portions 
of the letters "G" and "t" in Figs. 2 and 3 can be smoothed 
with the interpolation based on the <logical expression 
1 > and the logical expression in Fig. 13B, which makes 
use of the characteristic advantage of the dot pattern of 
600 dpi. 

According to the first embodiment, interpolation dot 
information in the main scanning direction and the infor- 
mation in the sub scanning direction are generated in 
accordance with the information of peripheral dots of a 
dot to be interpolated. The recording density of the in- 
terpolation dot information is higher than that of the input 
image data in a fixed ratio. The printer engine having a 
corresponding recording density records the image in 
accordance with the interpolation dot information. Even 
when application programs for lower recording densities 
are used, the dot information developed for the lower 
recording density can be converted to the dot informa- 
tion for higher recording density with a small memory, 
thus images of high quality recorded with a higher den- 
sity can be obtained. 

^^Next, when SEL - "1 ■ holds, the logical expressions 
whe^SEL = "0" holds is logically ORed with a logical 
expression for diffusion of isolated black dots. The 
ORed <logical expression 2> is given in Fig. 1 2C. When 
SEL = "1" holds, the logic for smoothing can be applied 
to an image data having continuous dots such as a char- 
acter and figure. In images processed with halftone 
processing such as Dither method and error diffusion 
method, isolated dots are also detected and diffused in 



the dot pattern for higher recording density (600 dpi). In 
Fig. 12C, logical expressions for removing isolated dots 
is added to an expression when SEL = holds. 

For example, when the dot pattern (shown in Fig. 
5 7) of an image processed with the Dither method for re- 
cording density of 300 dpi is converted to the dot pattern 
for recording density of 600 dpi using the above logical 
expression. In Fig. 25, isolated dots having dot size of 
300 dpi can be divided into small dots of 600 dpi and 
io diffused. As the isolated dots in the light portions of a 
half-tone image are minimized and diffused, the image 
quality of the light portions can be improved. 

In accordance with a kind of image data described 
below, the logical selection signal SEL may be set to 
15 change over the interpolation logics. 

In case where the image data such as character or 
figure does not include a pixel data expressed in only 
one dot. the SEL signal is set to " 1 " so that the smoothing 
for graphic patterns and figures and the dot diffusion for 
20 images processed with half-tone processing such as the 
Dither method are carried out. In case where the image 
data such as character or figure includes a pixel data 
expressed in only one dot, only the smoothing for graph- 
ic patterns and figures is carried out and the dot diffusion 
25 for half-tone image is not carried out. 

[Second embodiment] 

Figs. 26 to 29 show logical operations according to 
30 the second embodiment. In the second embodiment, 
the logical expression when SEL = 1 holds in the first 
embodiment is modified. In this case, fogies for detec- 
tion of isolated white dots and for diffusion of the isolated 
white dots are logically ORed to the logical expression 
35 of the first embodiment. Accordingly, isolated white dots 
(300 dpi) in a dark portion of Dither pattern as shown in 
Fig. 8 can be minimized and diffused in the dot pattern 
of 600 dpi, thus the image quality in the dark portions of 
half-tone image can be improved. 

40 

[Third Embodiment] 

Fig. 30 is a block diagram which shows the structure 
of an image recording apparatus according to the third 

*s embodiment of the present invention. Fig. 31 is a block 
diagram which shows the structure of a decision circuit 
according to the third embodiment. 

In Fig. 30, like reference numerate designate corre- 
sponding parts in the structure of Fig. 9, therefore ex- 

so pianations will be omitted. Each of decision circuits 115 
and 1 1 6 according to the third embodiment has a coun- 
ter 151 which receives the clock signal LCLK (Figs. 30 
and 31 ) and controls outputs a, p in order of a = 0, p = 
0->a=1,p = 0->a = 0,p=l ->a=1,p=1, every 

55 N-time count of the clock signal LCLK. The predeter- 
mined number N is selected, e.g., as N = 8. In this case, 
the outputs a, p are changed in line with the above cycle, 
every eighth count of the LCLK signals. Shift registers 
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118 to 121 function similarly to the shift registers 18 to 
21 in Fig. 11 . Logical circuits 122 and 123 are based on 
the third embodiment 

The logical expressions for the logical circuit 1 22 
(123) are given in Figs. 33 to 38. Fig. 32 illustrates the 
relation between an object pixel and peripheral pixels, 
and Figs. 33 to 38 showing corresponding logical ex- 
pressions are correlated with Fig. 32, similarly to the first 
embodiment. 

Figs. 33 to 38 show logical expressions based on 
the third embodiment, and Fig. 39 illustrates the distri- 
bution of dots according to the third embodiment. 

The logical expressions in the third embodiment are 
modifications of the logical expression in Figs. 12B and 
1 2C. When SEL = 0 holds, the same logical expressions 
as <logical expression 1> are selected (Fig. 33), and 
when SEL = 1 holds, <logical expressions 2> are select- 
ed (Figs. 34 to 38). 

When SEL = 1 holds, the logical circuit 122 (123) 
ORs a smoothed data such as a text image and figure 
with a data where isolated black dots are diffused. At 
the diffusion of isolated black dots, as values of outputs 
a, p are changed, e.g., every the eighth clock signal 
LCLK count, the logical expressions for the diffusion are 
changed asyl y2 -> y3 -> y4 -> \n accordance with 
the values of a, p. The corresponding logical expres- 
sions are given in Figs. 35 to 38. 

According to the third embodiment, the regular dis- 
tribution of the diffused dots in the first embodiment (Fig. 
25) can be more irregular and inconspicuous (Fig. 39), 
which further improves the image quality. In addition, the 
diffusion of isolated white dots in the second embodi- 
ment can be improved in the third embodiment. 

The counter 51 may be reset with the BD signal in- 
dicating the start of main scanning. 

Further, an image recording apparatus for the 
present invention is not limited to a laser-beam printer 
which is employed in the above embodiments. 

Each of isolated dots detected in the present inven- 
tion is not limited to a dot size of 300 dpi and a couple 
of dots of 300 dpi may be detected as an isolated dot. 

As described above, the present invention enables 
recording where data of graphic characters and figures 
are expressed smoothly, and enables improvement of 
image quality in images processed by half-tone 
processings such as Dither method. 

The present invention may be applied to a system 
constituted by a plurality of apparatus or to a single ap- 
paratus. Further, it goes without saying that the inven- 
tion is applicable also to a case where a program for 
implementing the invention is supplied to a system or 
apparatus. 

The present invention is not limited to the above em- 
bodiments and various changes and modifications can 
be made within the scope of the present invention. 
Therefore, to apprise the public of the scope of the 
present invention, the following claims are made. 



Claims 

1 . An image processing apparatus comprising: 

s memory means (6 to 1 0) for storing first image 

information corresponding to a first recording 
density; 

pixel interpolation means (15, 16) for, when said 
first image information is to be converted to sec- 

io ond image information corresponding to a sec- 

ond recording density higher than said first re- 
cording density, determining a pixel data to be 
interpolated corresponding to the pixel position 
of said second image information, in accord- 

15 ance with said first image information stored by 

said memory means; and 
smoothing means (15,16) for, when said pixel 
interpolation means determines that pixel data 
is to be interpolated, detecting a jagged edge 

20 portion in accordance with said first image in- 

formation stored by said memory means and 
for, when said pixel data to be interpolated is 
determined, determining a value of said pixel 
data to be interpolated to smooth said jagged 

25 edge portion, characterised by further compris- 

ing: 

predetermined pattern diffusion means (15,16) 
for, when said pixel interpolation means deter- 
mines pixel data to be interpolated, detecting 

30 predetermined pattern data in accordance with 

said first image information stored by said 
memory means (6 to 1 0) and for, when said pre- 
determined pattern is detected, determining a 
value of said pixel data to be interpolated so 

35 that the predetermined pattern data is diffused 

in said second image information. 

2. An apparatus according to claim 1 , further compris- 
ing expanding/compressing means (1,5) for ex- 

40 panding or compressing said first image information 
in a main scanning direction corresponding to said 
second recording density, said memory means 
(6,7,8,9,10) being arranged to store the image in- 
formation expanded or compressed by said ex- 

45 panding/compressing means. 

3. An apparatus according to claim 1 or 2, wherein 
said pixel interpolation means (15,16) is arranged 
to determine a pixel data to be interpolated corre- 

50 sponding to the pixel position of said second image 
information by carrying out predetermined logical 
operations on said first image information for plural 
lines stored by said memory means, with the logical 
operation for a main scanning direction being differ- 

55 ent from a logical operation for a sub scanning di- 
rection. 

4. An apparatus according to claim 1 , 2 or 3, wherein 
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said memory means (6,7,8.9. 10) includes pluraJ line 
memories for storing image information, the 
number of plural line memories being more than 
said pixel interpolation means needs to execute in- 
terpolation, arranged so that while image informa- $ 
tton are simultaneously read out from several of 
said plural line memories, the next image data is 
written into a line memory of the rest of said plural 
line memories. 

to 

5. An apparatus according to claim 1 , 2, 3 or 4, where- 
in said predetermined pattern diffusion means 
(15,16) is arranged to detect said predetermined 
pattern data by carrying out a predetermined logical 
operation on image information for plural lines ' 5 
stored by said memory means, and when said pre- 
determined pattern data is detected, to determine a 
value of said pixel data to be interpolated so as to 
diffuse said predetermined pattern. 

20 

6. An apparatus according to claim 5, wherein said 
predetermined pattern diffusion means (15,16) is 
arranged to determine logical expressions in a pre- 
determined order and to carry out said predeter- 
mined logical operation in accordance with a select- 2S 
ed one of the logical expressions. 

7. An apparatus according to claim 6, further compris- 
ing count means (51 ) for counting the number of pix- 
els interpolated by said pixel interpolation means, 30 
said predetermined pattern diffusion means (15,16) 
being arranged to change over said logical expres- 
sion to another logical expression when the count- 
ing value of said count means reaches at a prede- 
termined value. 35 

8. An apparatus according to any one of the preceding 
claims, further comprising selection means for se- 
lecting either a first mode in which both said prede- 
termined pattern diffusion means (15,16) and said *o 
smoothing means (1 5,1 6) are activated or a second 
mode in which only said smoothing means (15,16) 

is activated. . . . 

9. An image processing apparatus according to any 4$ 
one of the preceding claims, further comprising out- 
put means (17) for outputting said second image in- 
formation generated by said pixel interpolation 
means (15,16), and either or both of said predeter- 
mined pattern diffusion (15,16) and smoothing so 
means to a printer engine. 

10. A printer comprising an image processing appara- 
tus in accordance with any one of the preceding 
claims. 55 

11. An image processing method comprising the steps 
of: 



storing first image information corresponding to 
a first recording density; 
determining a pixel data to be interpolated cor- 
responding to the pixel position of a second im- 
age information when said first image informa-" 
tton is to be converted to a second image infor- 
mation corresponding to a second recording 
density higher than said first recording density, 
in accordance with said stored first image; and 
detecting a jagged edge portion in accordance 
with said stored first image information when 
said pixel data to be interpolated is determined, 
and determining a value of said pixel data to be 
interpolated so that said jagged edge portion 
can be smoothed when said jagged edge por- 
tion is detected; 

characterised by: 

detecting a predetermined pattern in accord- 
ance with said stored first image information when 
said pixel data to be interpolated is determined in 
said pixel interpolating step, and determining a val- 
ue of said pixel data to be interpolated so that the 
predetermined pattern data can be diffused in said 
second image information when said predeter- 
mined pattern is detected. 

12. A method according to claim 1 1 , further comprising 
expanding or compressing said first image informa- 
tion in a main scanning direction corresponding to 
said second recording density and storing the ex- 
panded or compressed image information. 

13. A method according to claim 11 or 12, which com- 
prises determining a pixel data to be interpolated 
corresponding to the pixel position of said second 
image information by carrying out predetermined 
logical operations on plural stored lines of first im- 
age information, and carrying out a logical operation 
in a main scanning direction different from a logical 
operation in a sub scanning direction. 

14. A method according to claim 11, 12 or 13. which 
comprises detecting said predetermined pattern 
data by carrying out a predetermined logical oper- 
ation on plural stored lines of image information 
and, when said predetermined pattern data is de- 
tected, determining a value of said pixel data to be 
interpolated so as to diffuse said predetermined 
pattern. 

15. A method according to claim 14, which comprises 
determining logical expressions in a predetermined 
order and carrying out said predetermined logical 
operation in accordance with a selected one of the 
logical expressions. 

16. A method according to claim 15, further comprising 
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counting the number of interpolated pixels and 
changing over said logical expression to another 
logical expression when the count value reaches a 
predetermined value. 

17. A method according to any one of claims 11 to 16, 
further comprising selecting either a first mode in 
which both said predetermined pattern diffusion and 
smoothing are activated or a second mode in which 
only smoothing is activated. 



Patentanspruche 

1 . Bildverarbeitungseinrichtung mit 

einem Speichermittel (6 bis 10) zum Speichem 
erster Bildinformationen entsprechend einer 
ersten Aufzeichnungsdichte, 
/ einem Bildelement-lnterpolationsmittel (15. 
16), das, wenn die ersten Bildinformationen in 
zweite Bildinformationen entsprechend einer 
zweiten Aufzeichnungsdichte umzuwandeln 
sind, die hoher als die erste Aufzeichnungs- 
dichte ist, zu interpolierende Bildelementdaten 
entsprechend der Bildelementposition der 
zweiten Bildinformationen gemaB den in dem 
Speichermittel gespeicherten ersten Bildinfor- 
mationen bestimmt, 

einem Glattungsmittel (15, 16), das, wenn das 
Bildelement-lnterpolationsmittel bestimmt, daB 
Bildelementdaten zu interpolieren sind, einen 
unebenen Randabschnitt gemaB den durch 
das Speichermittel gespeicherten ersten Bild- 
informationen erfaBt und, wenn die zu interpo- 
lierenden Bildelementdaten bestimmt sind, ei- 
nen Wert der zu interpolierenden Bildelement- 
daten zur Glattung des unebenen Randab- 
schnitts bestimmt, 

gekennzelchnet durch 

ein Mittel zur Streuung vorbestimmter Muster 
(15, 16), das, wenn das Bildelement-lnterpolations- 
mittel zu interpolierende Bildelementdaten be- 
stimmt, vorbestimmte Musterdaten gemaB den 
durch das Speichermittel (6 bis 10) gespeicherten 
ersten Bildinformationen erfaBt und, wenn das vor- 
bestimmte Muster erfaBt ist, einen Wert der zu in- 
terpolierenden Bildelementdaten derart bestimmt, 
daB die vorbestimmten Musterdaten bei den zwei- 
ten Bildinformationen gestreut werden. 



Einrichtung nach Anspruch 1 , 
gekennzelchnet durch 

ein Expandierungs-/Komprimierungsmittel 
(1,5) zur Expandierung oder Komprimierung der er- 
sten Bildinformationen in der Hauptabtastrichtung 
entsprechend der zweiten Aufzeichnungsdichte, 



wobei das Speichermittel (6, 7, 8, 9, 10) die durch 
das Expandierungs-ZKomprimierungsmittel expan- 
dierten oder komprimierten Bildinformationen spei- 
chert 

5 

3. Einrichtung nach Anspruch 1 oder 2, 
dadurch gekennzelchnet, daB 

das Bildelement-lnterpolationsmittel (15, 16) 
zu interpolierende Bildelementdaten entsprechend 

10 der Bildelementposition der zweiten Bildinformation 
durch Ausfuhren vorbestimmter logischen Opera- 
tionen an den ersten Bildinformationen fOr mehrere 
durch das Speichermittel gespeicherte Zeilen be- 
stimmt, wobei sich die logische Operation fur die 

is Hauptabtastrichtung von einer logischen Operation 
fur die Nebenabtastrichtung unterscheidet. 

4. Einrichtung nach Anspruch 1 , 2 oder 3, 
dadurch gekennzelchnet, daB 

20 das Speichermittel (6. 7, 8, 9, 10) mehrere 

Zeilenspeicher zum Speichem von Bildinformatio- 
nen aufweist, wobei die Anzahl der mehreren Zei- 
lenspeicher groBer als fur die Ausf uhrung der Inter- 
polation durch das Bildelement-lnterpolationsmittel 

25 erforderlich ist und sie derart angeordnet sind, daB, 
wahrend Bildinformationen gleichzeitig aus einigen 
der mehreren Zeilenspeicher ausgelesen werden, 
die nachsten Bilddaten in einen Zeilenspeicher der 
restltchen der mehreren Zeilenspeicher geschrie- 

30 ben werden. 

5. Einrichtung nach einem der Anspruche 1 , 2, 3 oder 
4, 

dadurch gekennzelchnet, daB 

35 das Mittel zur Streuung vorbestimmter Muster 

(1 5, 1 6) die vorbestimmten Musterdaten durch Aus- 
f Oh rung einer vorbestimmten logischen Operation 
an Bildinformationen fOr mehrere durch das Spei- 
chermittel gespeicherten Zeilen erfaBt und, wenn 

40 die vorbestimmten Musterdaten erfaBt sind, einen 
Wert der zu interpolierenden Bildelementdaten zur 
Streuung des vorbestimmten Musters bestimmt 

6. Einrichtung nach Anspruch 5, 
45 dadurch gekennzelchnet, daB 

das Mittel zur Streuung vorbestimmter Muster 
(1 5, 16) logische Ausdrucke in einer vorbestimmten 
Reihenfolge bestimmt und die vorbestimmte logi- 
sche Operation gemaB einem ausgewahlten logi- 
so schen Ausdruck ausfuhrt. 

7. Einrichtung nach Anspruch 6, 
gekennzelchnet durch 

ein Zahlmittel (51 ) zum Zahlen der Anzaht der 
durch das Bildelement-lnterpolationsmittel interpo- 
lierten Bildelemente, wobei das Mittel zur Streuung 
vorbestimmter Muster (1 5, 16) von einem logischen 
Ausdruck zu einem anderen logischen Ausdruck 
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wechselt, wenn der Zahlwert der Zahleinrichtung ei- 
nen vorbestimmten Wort erreicht. 

8. Einrichtung nach einem der vorangahenden An- 
sprOche, 5 
gekennzeichnot durch 

ein Auswahlmittel zur Auswahl entweder ei- 
ner ersten Betriebsart, bei der sowohl das Mrttel zur 
Streuung vorbestimmter Muster (15, 16) ats auch 
das Glattungsmittel (15, 16) betrieben warden, Oder io 
einer zweiten Betriebsart, bei der lediglich das Glat- 
tungsmittel (15, 16) betrieben wind. 

9. Bildverarbeitungseinrichtung nach einem der vor- 
angahenden AnsprOche, '5 
gekennzeichnot durch 

ein Ausgabemittel (17) zur Ausgabe der durch 
das BildelemenMnterpolationsmittel (15, 16) sowie 
durch das Mittel zur Streuung vorbestimmter Mu- 
ster (15, 16) und/oder das Glattungsmittel erzeug- 20 
ten zweiten Bildinformationen an eine Druckma- 
schine. 

10. Drucker mit einer Bildverarbeitungseinrichtung 
nach einem der vorangahenden AnsprOche. 25 

11. Bildverarbeitungsverfahren mit den Schritten: 

Speichem erster Bildinformationen entspre- 
chend einer ersten Bilddichte, 30 
Bestimmen von zu interpolierenden Bildele- 
mentdaten entsprechend der Bildelementposi- 
tion von zweiten Bildinformationen gemaG dem 
gespeicherten ersten Bild, wenn die ersten 
Bildinformationen in zweite Bildinformationen 35 
entsprechend einer zweiten Aufzeichnungs- 
dichte umzuwandeln sind, die hoher als die er- 
ste Aufzetchnungsdichte ist, und 
Erfassen eines unebenen Randabschnrtts ent- 
sprechend den gespeicherten ersten Bildinfor- 40 
mationen, wenn die zu interpolierenden Bild- 
elementdaten bestimmt sind, und Bestimmen 
eines Wertes der zu interpolierenden Bildele- 
mentdaten derart, daG der unebene Randab- 
schnitt geglattet werden kann, wenn der unebe- -*s 
ne Randabschnitt erfaGt ist, 

gekennzelchnet durch 

Erfassen eines vorbestimmten Musters ge- 
mafJ den gespeicherten ersten Bildinformationen, so 
wenn die zu interpolierenden Bildelementdaten bei 
dem Bildelelemt-lnterpolationsschritt bestimmt 
sind, und Bestimmen eines Wertes der zu interpo- 
lierenden Bildelementdaten derart, dafc die vorbe- 
stimmten Musterdaten bei den zweiten Bildinforma- ss 
t ion en gestreut werden konnen. wenn das vorbe- 
stimmte Muster erfaQt ist. 
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12. Verfahren nach Anspruch 11, 
gekennzeichnot durch 

Expandieren oder Komprimieren der ersten 
Bildinformationen in der Hauptabtastrichtung ent- 
sprechend der zweiten Aufzeichnungsdichte und 
Speichem der expandierten oder komprimierten 
' Bildinformationen. 

13. Verfahren nach Anspruch 11 oder 12. 
gekennzeichnot durch 

Bestimmen von zu interpolierenden Bildle- 
mentdaten entsprechend der Bildelementposition 
der zweiten Bildinformationen durch Ausf Ohren vor- 
bestimmter logischerOperationen an mehreren ge- 
speicherten Zeilen der ersten Bildinformationen 
und Ausfuhren einer logischen Operationen in der 
Hauptabtastrichtung, die sich von einer logischen 
Operation in der Nebenabtastrichtung unterschei- 
det. 

14. Verfahren nach Anspruch 11,12 oder 13, 
gekennzelchnet durch 

Erfassen der vorbestimmten Musterdaten 
durch Ausfuhren einer vorbestimmten logischen 
Operation an mehreren gespeicherten Zeilen der 
Bildinformationen und, wenn die vorbestimmten 
Musterdaten erfaGt sind, Bestimmen eines Wertes 
der zu interpolierenden Bildelementdaten zur 
Streuung des vorbestimmten Musters. 

15. Verfahren nach Anspruch 14, 
gekennzelchnet durch . 

Bestimmen logischer Ausdrucke in einer vor- 
bestimmten Reihenfolge und Ausfuhren der vorbe- 
stimmten logischen Operation gemaQ einem aus- 
gewahlten logischen Ausdruck. 

16. Verfahren nach Anspruch 15, 
gekennzelchnet durch 

Zahlen der Anzahl interpolierten Bildelemen- 
te und Wechseln von dem logischen Ausdruck zu 
einem anderen logischen Ausdruck, wenn derZahl- 
wert einen vorbestimmten Wert erreicht. 

17. Verfahren nach einem der AnsprOche 11 bis 16, 
gekennzelchnet durch 

Auswahlen entweder einer ersten Betriebs- 
art, bei der sowohl die Streuung des vorbestimmten 
Musters als auch die Glattung betrieben werden, 
oder einer zweiten Betriebsart, bei der lediglich die 
Glattung betrieben wird. 



Revendlcatlons 

1 . Appareii de traitement d'image comprenant: 

des moyens (6 a 10) formant memotre pour 
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stocker une premiere information d'image cor- 
respondant a une premiere density cfenregis- 
trement; 

des moyens (15, 16) ^interpolation de pixel 
pour determiner, lorsque ladite premiere infor- 5 
mation d'image doit etre convertie en une se- 
conde information d'image correspondant a 
une seconde densite d'enregistrement supe- 
rieure a ladite premiere density d'enregistre- 
ment, des donnees de pixel a interpoler corres- 10 
pondant a la position de pixel de ladite seconde 
information d'image, en fonction de ladite pre- 
miere information d'image stockee par iesdits 
moyens formant memoire; et 
des moyens de lissage (15, 16) pour detecter. is 
lorsque ledit moyen d'interpolation de pixel de- 
termine que des donn6es de pixel doivent etre 
interposes, une partie de bord irreguliere en 
fonction de ladite premiere information d'image 
stockee par Iesdits moyens formant memoire 20 
et pour determiner, lorsque lesdites donnees 
de pixel a interpoler sont determinees, la valeur 
desdites donnees de pixel a interpoler afin de 
lisser ladite partie de bord irreguliere, caracte- 
rise en ce qu'il comprend en outre: 25 
des moyens (15, 16) de diffusion de configura- 
tion pred6termin6e pour detecter, lorsque ledit 
moyen d'interpolation de pixel determine des 
donnees de pixel a interpoler, des donnees de 
configuration predeterminee en fonction de la- 30 
dite premiere information d'image stockee par 
Iesdits moyens formant memoire (6 a 10) et 
pour determiner, lorsque ladite configuration 
predeterminee est detectee, la vaieur desdites 
donnees de pixel ainterpoler, de telle sorte que 35 
les donnees de configuration predetermined 
sont diffusees dans ladite seconde information 
d'image. 

2. Appareil selon la revendication 1, comprenant en *o 
outre des moyens (1 , 5) d'extension/compression 
pour etendre ou comprimer ladite premiere informa- 
tion d'image dans la direction de balayage principal 
correspondant a ladite seconde densite d'enregis- 
trement. Iesdits moyens formant memoire (6, 7,8, 45 
9, 10) etant agences pour stocker ('information 
d'image etendue ou comprimee par Iesdits moyens 
d'extension/compression. 

3. Appareil selon la revendication 1 ou 2, dans lequel 50 
Iesdits moyens d'interpolation (15, 16) de pixel sont 
agences pour determiner des donnees de pixel a 
interpoler correspondant a la position de pixel de 
ladite seconde information d'image en effectuant 
des operations logiques predetermine es sur ladite 55 
premiere information d'image pour plusieurs lignes 
stockees par Iesdits moyens formant memoire, 
I'operation logique pour une la direction de balaya- 



ge principal etant differente d'une operation logique 
pour une direction de balayage secondare. 

4. Appareil selon la revendication 1 . 2 ou 3, dans le- 
quel Iesdits moyens (6, 7, 8, 9, 1 0) formant memoire 
comportent plusieurs memoires de ligne pour stoc- 
ker une information d'image, le nombre de memoi- 
res de ligne etant superieur au nombre necessite 
par Iesdits moyens d'interpolation de pixel pour ex6- 
cuter une interpolation, agenc6es de telle sorte que, 
tandis que les informations d'image sont lues simul- 
tanement a partir de plusieurs de ladite pluralite de 
memoires de ligne, les donnees d'image suivantes 
sont ecrites dans une memoire de ligne desdites 
autres plusieurs memoires de ligne. 

5. Appareil selon la revendication 1 , 2, 3 ou 4, dans 
lequel Iesdits moyens (15, 16) de diffusion de con- 
figuration predeterminee sont agences pour detec- 
ter lesdites donnees de configuration predetermi- 
nee en effectuant une operation logique predeter- 
minee sur une information d'image pour plusieurs 
lignes stockees par Iesdits moyens formant memoi- 
re, et pour determiner, lorsque lesdites donn6es de 
configuration predeterminee sont d6tect6es, la va- 
leur desdites donnees de pixel a interpoler, de ma- 
niere a diffuser ladite configuration predeterminee. 

6. Appareil selon la revendication 5, dans lequel Ies- 
dits moyens £15, 16) de diffusion de configuration 
predeterminee sont agences pour determiner des 
expressions logiques dans un ordre predetermine 
et pour effectuer ladite operation logique predeter- 
minee en fonction d'une expression s6Iectionn6e 
parmi les expressions logiques. 

7. Appareil selon la revendication 6, comprenant en 
outre un moyen (51) de comptage pour compter le 
nombre de pixels interpol6s par Iesdits moyens d'in- 
terpolation de pixel. Iesdits moyens (15, 16) de dif- 
fusion de configuration predeterminee etant agen- 
ces pour faire passer ladite expression logique a 
une autre expression logique lorsque la valeur de 
comptage dudit moyen de comptage atteint une va- 
leur predeterminee. 

8. Appareil selon I'une quelconque des revendications 
prec6dentes, comprenant en outre un moyen de se- 
lection pour seiectionner, soit un premier mode 
dans lequel a la fois Iesdits moyens (15, 16) de dif- 
fusion de configuration predeterminee et Iesdits 
moyens de lissage (15, 16) sont actives, soit un se- 
cond mode dans lequel seuls Iesdits moyens de lis- 
sage (15, 16) sont actives. 

9. Appareil de traitement d'image selon I'une quelcon- 
que des revendications prec6dentes, comprenant 
en outre un moyen de sortie (17) pour delivrer, a un 
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m dean ism e d'imprimante, lad it e seconde informa- 
tion damage gdndrde par lesdits moyens (15, 16) 
d' interpolation de pixel, et Tun ou Pautre ou les deux 
desdits moyens de diffusion (15, 16) de configura- 
tion predetermines et de iissage . s 

10. Imprimante comprenant un appareil de traitement 
d'image selon Tune quelconque des revendicatlons 
pr6c6dentes. 

10 

1 1 . Precede de traitement d'image comprenant les 6ta- 
pes suivantes: 

stockage d'une premiere information d'image 
correspondant a une premiere densite d'enre- is 
gistrement; 

determination de donnees de pixel a interpoler 
correspondant a la position de pixel d'une se- 
conde information d'image lorsque ladite. pre- 
miere information d'image doit Stre convertie 20 
en une seconde information d'image corres- 
pondant a une seconde densite d*enregistre- 
ment superieure a ladite premiere densite d'en- 
registrement, en fonction de ladite premiere 
image stocked; et 2s 
detection d'une partie de bord irreguliere en 
fonction de ladite premiere information d'image 
stockee lorsque lesdites donnees de pixel a in- 
terpoler sont detenmin6es, et determination de 
la valeur desdites donnees de pixel a interpoler 30 
de telle sorte que ladite partie de bord irregu- 
liere peut dtre tissue lorsque ladite partie de 
bord irreguliere est detect£e; 

caracterise par: 35 
la detection d'une configuration predetermi- 
nee en fonction de ladite premiere information 
d'image stockee lorsque lesdites donnees de pixel 
a interpoler sont determiners au cours de ladite 6ta- 
pe d' interpolation de pixel, et determination de la <o 
valeur desdites donnees de pixel a interpoler de tel- 
le sorte que les donnees de configuration predeter- 
mined peuvent etre diffusees dans ladite seconde 
information d'image lorsque ladite configuration 
predeterminee est detectee. 45 

12. Procecie selon la revendication 11, comprenant en 
outre ('extension ou la compression de ladite pre- 
miere information d'image dans une direction de ba- 
layage principal correspondant a ladite seconde so 
densite d'enregistrement et stockage de I'informa- 
tion d'image etendue ou comprimee. 

13. Precede selon la revendication 11 ou 12, compre- 
nant la determination de donnees de pixel a inter- 55 
poler correspondant a la position de pixel de ladite 
seconde information d'image par realisation d*ope- 
rations logiques predetermin6es sur plusieurs li- 



gnes stockees de ladite premiere information d'ima- 
ge, et realisation d'une operation logique dans une 
direction de balayage principal, diff6rente d'une 
operation logique dans une direction de balayage 
secondare. 

14. Precede selon la revendication 11, 12ou 13, com- 
prenant la detection desdites donnees de configu- 
ration pr6determin6e par realisation d'une opera- 
tion logique predeterminee sur plusieurs lignes 
stockees d'une information d'image et, lorsque les- 
dites donnees de configuration predeterminee sont 
d electees, determination de la valeur desdites don- 
nees de pixel a interpoler de man i 6 re a diffuser la- 
dite configuration predeterminee. 

15. Proc6de selon la revendication 14. comprenant la 
determination d'expressions logiques dans un or- 
dre predetermine et la realisation de ladite opera- 
tion logique predeterminee en fonction d'une ex- 
pression seiectionnee parmi les expressions logi- 
ques. 

16. Precede selon la revendication 15, comprenant en 
outre le comptage du nombre de pixels interpoies 
et le passage de ladite expression logique a une 
autre expression logique lorsque la valeur decomp- 
te atteint une valeur predeterminee. 

17. Procecte selon I'une quelconque des revendicatlons 
1 1 a 1 6, comprenant en outre la selection de Tun ou 
Pautre d'un premier mode dans lequel. a la fois la- 
dite diffusion de configuration predeterminee et le 
iissage sont actives, ou d'un second mode dans le- 
quel seul le Iissage est active. 
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